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a . t b . t c T-:J^S^ ^ ixtc 4 o<oitff®ffl»c5^fil-t- 



Ib- 

To- 



tb) v» I y» I I/a I 0/3 1 1/3 1 1/» tSi 



(c) 



1/3 



«/3 -r 



anil ttsmiv. 



I 

Z<nmm.^<9-'y. ioJ;D«ii®«IL<^>|g4<oiiffl/^^- 

x^m.nM-'S'Wmii^. 20 
^2cDii®/<^'-:/-s^ff$-tiS®«gltt^T b. ^4 

T a >T b >T c 

T a a ' 
Tb^Tb' 
T c STc ' 

(fcfc'L. w<D3o(DS:^TSr^-^t-r5^mm<) 
1 #S[5rf«1?l < m 2 <Dii«|/<^'-:/. 2 it^iS^Bg^l < S 
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^^'^J'-^', ^4<OiSm''^^->'i:B3 0iai;^<^->'t 

^<^~'yt^4 oiim^^ ^ - V t ■Srffi;^^^^*^^ 7 (D 

[fii*«5i SEcimsicit) t-ij'Srisifti-sigwt- 
(n- 1) ffl(og|«ST5^Si|$*T, 

fcnia ( n li 3 JU±wg^) OSg®gB<7)5*)rofOj& 

^nm<r>i&simm{cm*)^x. mmm&^tiit&mmm 
»cfij •? a X (^titzmw.^<^~ >xm^ ^-9 sriim-r 5 

^"1- -5 H^JI? fig^S T- $> o T , 
[0 0 0 1] 



3 

[0 0 0 2] 

10 0 0 31 Biii, ^3iSD-7«>SB&ia$r^-t-, ^if 
D — 7(1, t-^ 4«rrt^-r?)fc-^a — 7 1 t, rro 
t._^n_7 l(Cj!i-L-CJDlE$tl-5illffiD-7 2 tiSr^ 10 
■rs, C(Oi55n-7l. 2ffi|lc:ffl«t3S:jaii$li:6:it 

[0 0 0 41 @2i±. t-^'D-7 i<oiaaiBSf)fc* 
roa&jfew ON/OFF t - mnnn&Bi:^ 

•to r<0S®lCt5l>T. PI. P2gi5AS. t-;5'£0OF 
J£^<k8B5^-efe5. ro««E^fflf);i5. ^t^^Sg-trot© 

^«Of-7-y=^5r?l#Sr Lr#)t. -Tfiioh. m4\Z7^ 20 

5, 

[0 0 0 51 AV = R s X A I 
[0 0 0 61 

[0 0 0 71 z(o?^m^^i:m^-r^tiif>(o:fjmn, m3 
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•«r|c:*:^< UTVK (tl. t2. t3. . . . t 

n ) » 

(0 0 0 81 Z(D^mim^X-h '0 , VHSffilwifiV^II 

ra«lc:iS<<c5f:#x.t,ix5. 2. 

fflt^ (5 OH 2, 6 0 H z <0«feJ|c^) ICStLTIl, 

5. 3. ia3SraT'b?^^*»'tJ:9i-. t-^->oam 

3 - 3 ^ ywSrif A1-5 If romdSiE-S t o T 5. 

[0 0 0 9] &nmm\^x^i> oa^-eii. 9 - 

8 0 9 6 1^^«IC. t-^(7)ON5'-1' i:>'i^i:OFF 

?> <t 9 f£^^^mf^^<^-yi^ J; ») -if n a ;^^,ff?r 

5. ifc. 1-9 5 6 1 l^iiffildll, 2*^ 

t - ^ ^rfitx 5 S«^S(Ct>lt 5 -tf D ^' a ;^.#.itT<oS[« 

[0 0 10] ii^, StISSS-Cfi, t-^D-7«OfilE 

WON/OFFIl. fc-^D-ycO^^^Sffi: (gi 

m) tit^-ri>ztizj:*)nt>ti^, ■tf£t>h. iajt*^ 

ffiSrSx.fcb t-jS'roo F Fft-§-S:{iJ:^1-5 twr-fc 

J: . t -^«^l41^MiJ6«HCf± 2 «I»J«iT'fc2., 
[0 0 1 1] Z.nic>itLT> i^g^S^ICJ; 

[001 2] 

$n3tjaS;J5. 3o(7)@IMT-^S')5nfc4orogffgSH 



(4) 

5 

fciia^-?^ - V -C-SUIB t - ^? =Sr ^. ^ T 2/ ^ i ^ii 
[0 0 131 t-^'co^fjDfajfl-^oag^B 

/OF F 2m(r>mm^it^xmm&f£m.mmmi:no z 

h5^S2. li3*3j;UfB4 0iim^<^->'(7)'>/i< 
i: 1 1 ofc J: 5 miE t - ^ roSiJiSii. HiIia*DSa*f*<oia 

[0 0 151 ±get-^'»i»;^rfeict5u^-c. m2(oaa 

SrTa. f53«iil®/<^-:^A>P>lg2Wiffia^N"-J'->-'v. 
^tT#-B:6S«SgfiSS:Tb, Ifj4 g 

[0 0 161 Ta >Tb>Tc 

[0 0 1 7] mc. f^i(DMMy<^->'A^hm2(Dmm 30 

Tb' . m3<Djit8>'<^->'*>f,|g4roiim^^^'— 

[0 0 181 Ta ^Ta • 
TbSTb' 

T c c ■ 

(fcfc'L, r(03o(0S;±T?r^^<!:-rs*<t(ll^<) 
(^^^t-fSCt ZtHt. -r^ity^D. 40W 

[0 0 191 *»WtcJ:5giJcot-^'*«ffli;)5rfeH. jgjg 

z<ot^m^fiitm§[*\ 6-o(Dmmx-i>^m^titz7 
'o<r)m.3[UW(r> 0 h<r> t'(DE.&mmicm-t ?>f}^%:pmi- 
mw.^<^-y. i^ieii:m^\<m2inm^y<^->^ 2 so 
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4(7>jiS^<^-v(0 9*>, M 1 ojiai;^^:?— virlg 1 w 

y. f^2<Dmmy<^->'t$tii<Dmi&y<f'->ti:fs.?^ 

yt^2 <ommy<^- y t Srifa^-g-t)-^:^^ 3 wS^-e: 

arn^N'^'-^'. f^3<omM''<i'-yi:^2(omMy<'$'- 
5(?)a^-B:am^<^->', B4oam''<^->'i:S3<D 

ttfcssffiHJcfi ») ^ T t,tifc»^-frasi:''« ^' - vT-HM 

[00201 *^iqic:J:5t-^'Sm:^£ii. m<r>WLM. 

St) Sr^fflt Lfc 1 4fcllffi»roaS/-'4'-vSr«l<aa 

ffi/^^-:/tLT. 4^SiO|lf)?ltl^coHI»:;fc:i:7i5Mi 
A»P>^n(7)*eam^<^'->'«r. ^:n-eixag<?)ii;v^ffi!l 

[00 2 11 *:«M(Ot-^'$iJ{^:^ffiSr||JS6-f 5fcs!)<7) 

^infzmm^. i.n-\) ^(ommx'^m^titznm 

<^a«^<;5'->'lr*fi£am^'5^-Vt LT. ^T&<nm\ 
^^<r>md^Xbtii^\i)^tD^n(r)%^mny<9-y 

9 ST. m^m^^Mzu.&mmm'o^xhMzmm. 
y<^~yxmu:^^ y^y ^^m^mm-r ©jiii^s t 

[0 0 2 2 1 
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[0 0 2 3] STSIaic:. 

mm(^1j&ti. IJfjRWt-^' ON/OFF (2{ig) $1]^ 

[0 0 2 41 1 -oojfii/illtetoj^ffiii^ 3ii^iKS^i 

^^■54® (0, 1/3. 2/3, 3/3) Oii®/-?;? 
->'S^fflv^5 4fitltfiaJ$[|^T•fo5. r<0$iJ^Tidt. 0 5 10 
(a) i:ifpLtzXoic. 4mi:m*)m^?>3o<o^ft-& 

T a >Tb >T cJC^^rSo (giJx.liTb^liT'il >- 

SfilT?EPi$n5 4oOiaS®ffllc»UT, 135 (b) 

X mz. mmum 5(a) o tamt^ u^t 

i-rat, 4{iSiim-'-?^->' (iiS^tffi) It. WSJ*:. 3 

/3^2/3-*l/3-»0/3-»l/3^2/3^3/ 20 

:i t\<^b iio\zmt-ri>zh\zti:^. Us (c) li. - 
(0 0 2 51 115 (a) \,i%m<r>M-9'o-y 1 

(Hi) <DSg'Xmir*i-t»r'(±/i<. A^<omn.^< 

o) ^i:5i:%xTJ;v^ seoT. rw;^i£ici'9ti^ 
(0 0 2 61 mil&roS*W?i 4 mWJ^^^® $ -tt. 30 

^:^^<^m2WSJ6(0)^et L-Cia6(c.T:-r, 
(0 0 2 71 *«^fi«J»Cll. »:<0 7ffi(D*tS«r^bTV^ 
(1) «aB (0/6) t (0/6) SriHa^Jp-ttfc (0 

/6) a-antiam/^^'-v. (2) a« (1/3) t 

(0/3) (1/6) a-a-a:ii®^<^'- 40 

V, (3) iim (1/3) k (1/3) 

(2/6) ffl^iim^^^'-V. (4) ia« (2/3) 
t (1/3) Sra-g-bii-fc (3/6) ffi^-friili/^^- 

(5) ii^ (2/3) t (2/3) ^|a^4^-a:fc 

(4/6) m-t-^mm,^<9-'^. (6) am 0/3) 

t (2/3) Srm^*5-a-fc (5/6) ffl^-li-a®''<;?- 
V, (7) a® (3/3) i: (3/3) ^m^-th"^ 

ft. mh±mmir> (6/6) ffl-g-&iii«/<^-v„ 

(00 2 81 -roJ;9lC3 4iiBift^W</)2^)ffl5^ (6i}5- 
ftfi^^) Sr^taaiS^N'^-xir-fHtf, 7i[(/5tk«fi|«iJ» 50 
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ttfii, z<DXo fm§kmm^ ( 3 ^^^^(om^ 

^) i:^&mw.^<^-'-^tLitm\cii\,^xh. ^mm^ 

ftl±. */i5^a«ON/OFFtttl!5i-ttrtl/3t 

/jj 5 fc * . fc - ^ a«ic i i> ^Mfimmt^i^h i-:^ 

f6)ICfi!)<, 

(0 0 2 91 iEic%x^jiJ^)T. kmzb^x^y-y^ 

SriiSU-^l-t^^SiISc (SHzf'fifi) T-WScit'^fft^riglt 
mw^^. if.'mk<r>mWi<r>^\<r>W&mb\.X. IftW-f 

5. B5T-|fi.e^Lfcam^^k3/3-»2/3-*l/3^ 
0 ^ 1 / 3 2 / 3 ^ 3 / 3 CD«-4^^'^(0^ 9 Si^a 

?r 8 H z #ia»^f> 'b o i ig;^;^|S]--^-r J: 5 ntf i 

Tb, ThtT c(r>mi:^^m^±.t\^x^mn^<^- 

V (1/3) . (2/3) , (3/3) <0«-i*iffi|CjSf@ 
i-5l*fl9 (3H^Si«ffl»iro|») Sr»«iJ«it@ff^ffi|Jl±t 

2 3 0V. 8 0 OW(D^^py>'t — ^'ClOV-C. Ta = 
186" C, Tb = 185' C. Tc = 184' Ct 

m i-efg{t:^?-a:fc*|gW#lcJ:4ll«T'tt, 7 US'* 
;^-^JcJ: >JSIS$tLfc>' y y^ffi (P s t) li, i. 
0 1A'(bO. 6 7$T-Wei:ig:TLfc, CZ-ld. P s t (P 
eriod Short Time) i: (4. EN61000-3-3<^a*&{wJ: 9 
hMzfm^^ (105^13) <D7!J •;'*^«T'*>D. 0ij 
Xfi. EMC 1 9 9 5. 1 0. 5 (No.90)<D^3 5H 

-^4 iHro r^^ibi:7!) s/^ji^j lcE®^FtiT 
(0 0 3 01 {tU Stei«i^l^l8J*S:t<<t5ISi:\ iSft 

l^»lT-ifo?.-l^lCit-iT#'>ffiffi»l»|gfil)l±:*C# < fi 

[0 0 3 1 1 «^coamfiio^9gi^«g(4, 
(0 0 3 21 ^m^<r>mm<DfSi2<r>^mmtLx. t 

a. Tb. Tc(Co^,^TSiKt;^xlJ•>'X$:^tfc^^:•5•^ 
0iJ;t(z. (1/3) ;5^(bam (0/ 
3) IC^ni-^>>:t<?5iaKEgffi$:Ta. P (2/3-»l 
/3) WSiK^ffitrTb, (3/3-^2/3) roaSSa 
tt?rTc. tL. miC3*Lia»:^|Sl(7) (0/3-^1/ 
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3) <r>mgtm^%:T a' . (1/3^2/3) WlESBi 
mirTb- . (2/3-^3/3) ©iSffgafiSSrTc" . 

[0033] Ta^Ta' , TbSTb* , TcST 
c ' 

nm^^t-r?} (fcfc'L. -(D3o©a:±TSr^^i-r5 
[0 0 3 4] zniioicLX. ^mm^<^-'^(r>mtm 

[0 0 3 5] &L±.<r>mxit. ■i--<x3i¥^igi^mmi:&m 
mi-i^t<omM.izr>\,^xmmzmm-i-?>, mK.imm 

ra5i§^»f^eff. Aw@icf^7->=3rt LT^i;a<''j:o 

*)3ii£iKeS»-C%;t5ro;J5#^tm^ri:lc:/j:5. * 

z<D3^&JS:mmnm^\^iz.is^'x. nmcmm%: 

[oo3 6jiaL. 5, 7m<o^if»(o^fgii:mmmmt 
■rsrt t^BgT-fc5. zay^o^im^, 3^^s:mm 30 

{ctt^iittf-yy^n^xm^nt&T^itLXh. m 

[0 0 3 7] 0714. ±mLtz^mmmm<r> f&mi 

[0 0 3 8] rcOll>fi«TH(4. t — ^n — 7 (H l 
1) <0fi||S:^^toi-5■t^-^::^^aS■fe:Vf• (Ellrt 
5) T-S>5. :i(D-fe>f-THJ4fi6iRllcg?i^^cix^ ^ 

cpu(ds<)2^^^a;^«^ r NTICJ4. mmsmn 

if D p Lfc-tf D ^' n ;7.X/kX/!i?A:'j 

[0 0 3 9] -ffoi^ a7./<,\^y.(r>tLT'0iZ^-CXCPlS 
i'o^ft^lCT9iS:miCt-i5'HT (iai(*i4) «r;S*r 50 
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va, roirt, * h K7'f r y^' PTcDSJtffil'bOF 

io-C. h7'('Ty^'TliOFFtfel»i:/iO. t- 
^'l4jBtTi:''i'5, OUT;4iLOWW"</l'Wt # 

14. ±:^0)S»roffl|f^?: U. TR(40N. PT«D||Jty-r 
:t-K(4,«tTL. * h h7-YT -;'^'PTS3feKi|l40Nl- 

T§:3tffi«as^ii-r5d^e). teStR2ifcf4R3»cJ:oT 

Kffi^nfcy- h $eoT. h^-TT 

S^$l^fcR4 tC 114, 7.-f-^<w^xi>^. ^^/W 

[0 0 4 0] ro07<D|ilffijcJ:5*IIJ6<o)gjiic:*>»t 
St-^'^Jffiicojig^. ffffi0 5lcj:»)iaW-t-5<, *-f 

@/T^ Lfc i 9 »-^J^iaS^T a > T b > T c (Dga^^^f 
fc*fc3o(0SI®S:SSi-5, ia7rtA/Djg^lCA;'3 
^Fix-5ia««l*im-§-*5T c iJ)lTwi&^l-j4. fc jcj* 
(3/3) Sr4;i. fia3i5xb^T> 
T c roaeilii -o fc^^.T-. t - ^ IC*f Lii - ^' 
(2/3) Sr-^x.So Mid. i&Sa5±#LTaaT>T 

b<ou"</i't/iofcm-g-i4. t-^iil:l:;'3?rtoi<s 

T^-ti-am^-?^-^' (1/3) SrEP^Bl^S, ^g;4?T^ 
T a i/i: 5:1^14. ^iSS^^^'-y (0/3) Sr-^x 
-So Sa*5fiTUT5K^t®-g'(4. S!lIB(0®(7)i@SSr/:: if 
0. iaSI-ioTiim (1/3) (2/3) ^ii 

1; (3/3) t t-:?(^®;'3^t9:^^$-fr5J;ptc-r5 
(lasrt (b) (DW^^Tf^ir. ) 

[0 0 4 1 ] @8lc;^^W<^^i:7'!;>f (af-) 
4>ir*;it5. ^^<75ilP (iljK^S) 4^ffi?:*L.-Cfc 
5, ;?^^'>/<'1''t'(0¥*&m;'3A5t-^±«;^Ol/3tjl 

TT-fest-rtvjs, as (0/3) (1/3) 

w-^m:hii'-ii-^±mt)(D (1/3) t (2/3) (Dm 

iCh^tttllt. iiS (1/3) tiiffi (2/3) Pn15r 

*®(c*fLXI4^fiJlcg|<, tltoT::co^Sr{£T$1i: 
5«9JtLT. fc5iim«li»J:5^ALfctt. WJELfcJ: 

(0 0 4 2] El8*^e.5i-;4''6<fc9lc. W<'l't^{6ic 
A'5S??)(0^iil:j!iON^IC(4. ii^ (3/3) ir^io 
T*3'9. 5?AS5lt/!iS^^ L 9 So LA'L. -B.}g^i5& 
:*:g|ffiTa|catfcmi4. iSm (0/3) d^ib(4£.-fa 
m (1/3) . (2/3) SrSffiLXaS (3/3) \Z 
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[00431 SI9t5<tU:|i!l 0\z^^yu-=f\- V\Z 

[0044] CPU (0 7) tcs*i-5Si|'3ii^A:^«^ 
(/</u;^li:T9) SIC. cPUrtteSlcifilOii^ 

(INT) ii»A>«)ia9A>f>*&*57n-#Mg;J?||ff$ 

[0 0 4 5] i-f. 4sjWrxx5/rs ncioT. t-:? 

h$4xTv^ixii. s iroYffl'^:7D-j55^fTLT. its 20 
Ti5-!^>-7'/i'$ix5 (S 1 9) . o^^T^ if^M^xy^ 
S2, S3. S4lc:J;9aaT©jR-r5«iH34S!pJ^cF 

[0 0 4 6] :ir«^6<)lc:(±. ifJWr^^Xs/T'S 2X'T>Ta 

F, 1/3F. 2/3F. Z/Z?<Doh. m^SJ^^y 
yC^O/Z¥<r>^-tyV^i\.^o ^X^X-^UM. (d) 

[0 0 4 71 49JBr;^7'5'7'S3t?TaST>TbT-*>n 

-fe-;/ h$ixri^57l»Sa»Srf':fy^-r (S6) , ±y 

(S2 3) , Z<D^ii^*'j7>^li. mia$Lfc®i6:i»^^ 

^^1/3 F hLflfe<oami#ite7 7 (1/3 F. 
2/3F. 3/3F) S-r'<Ty-fes' h-rS (S 2 

4) . ipM^^xyT'S 6T-K(Ciim4^^77^^1/3F 

[0 0 4 81 ^J»f;^X-;/7'S 4T'Tb ^T>T c T-fon 40 
If, ^(^YW'^^ffU, KlCiiS;4^ffi7 7^^2/3 F*^ 
■fe y h^cnTV^52)^57l'Sr5^i5'^'1-6 (S7) , -fe y 

(S 2 5) , -^V^f , 7^2/3 F^r-tT f h 

(0/3 F. 1/3 F. 3/3 
F) Sr-r'<T!;-&y (S2 6) . *lj»f?^-r •;/7'S 

7T-KlCii'at^|g77^^2/3 F/55-ir -y K ^S^X-Ct^S* 
e-|C{,,-t:(;)fc*(cp;^-r yT'S 2 6 5r*?f1-'5. 

[0 0 4 9] ^m^T- yys AX'T h^T >T cX-t£ii 
ntf, -f/it)*>Tc^TT-fotHf. ^OY(RI--^tTL. 50 
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^^^rty^'i-.s (S8) , -fe y h$nTi/>?iitnrf. 

m.:^'>'y'9^^9-V^^i> (S2 7) , ov^T% iim 
i^ffi77^^3/3 F^lr^r ■y hU&roiimi^tt77^^ (0 
/3F, 1/3F. 2/3 F) lr1-'<Ty ir-y h-r^ 

(S2 8) . fi]»r^7" y7'S 8T-eElc:ii®4^tli77^^3 
/3 FAi-t y h^cixTt^5®^lc:ti,-t:rofc*ICP:^7'-y 
2 8 ^rUff-rS, 

[0 0 5 0] HiiiSLfcW^Xxyys 1 T-M^f-v:?'-'!' 
F;55-lr-y l>$n-CV^Jit^^^*fcl±BtIfeS 2 2. S2 
4. S26. S2 8lwggt. fffl5l#*'>:^^SrWi^i' y 
pOhtS (5 2 0) , fllJii^S 
IC-O'i' y ^ >' h^iX. -?r<7)figA5 3|c/i5i (S9) . 
OlCiy-fe y h$Jx5 (S2 1). LfcASoT, 
C^r^^OfflCIl, 0-*l-»2-»0-*. . . <Dl^XT§M-t 
5» CWBa?lt*'>>;5'l±. m^(7)*!iat?^<offl^i£m 
-t--5 t ic J; 0 &mi^§l t ^-f 5 ^'^^SrWSI-Sfcftco 
h<OX'hi>. t^£t>-tb, 01 0»*lJWr>^7^5'7'S 1 0. 

sii, SI 2. s 1 s^t^ffL. 'toym'O'^^t'^s 
[0 0 5 1] A(^wi-i4, nwi^y-yy's i or-ii, ii 

m^ffl7 7i^0/3 Fro-fe-y KOWMStEX. Yes-C 
htum^l # * ^'^J' WffilcBII*:) h-rtii:hm^O U T Sr 

ON Lt-^^rg*ri-5 (S 3 1 ) o 
[0 0 5 2 1 nm^y-yy's i i x-i*. a«ttflg7 7^ 

1 / 3 F y h (7)*SlrSI'<. Yes T'fetl-liPfl?! # 
*'?>'^';45 0(Dt#<D^t (S 1 4, Yes) t — ^'^rO 
NL (S3 3) . itlUf\-<Ot^\atOFFi-^ (S3 
2) . iooT. 3^iKrt<01i|i-SEro^iuON. 2i|tSira 

[0 0 5 3] *IJ»f^X y r S 1 2 T'l*. 7 
2/3 FtO-fey hro*e|r^'<. Y e s T-fontfPa^fl^ 
iJ'^'y^li^zntfinTi- (S 1 5, Yes) ti—^%:0 
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(54) HEATER CONTROL METHOD AND PICTURE FORMING DEVICE 

(57)Ab8tract i«i 
PROBLEM TO BE SOLVED: To 
perform a careful temperature control 
in the midst of temperature control 
by multi-valued control which is 
different from binary-valued control, 
and to reduce a variation of current iw iiiUm i/» \m\a 
(a flicker value), 

SOLUTION: The temperature of an 



7" 



object to be heated by a heater is 
divided into four temperature ranges 
divided by three threshold values Ta, 
Tb and Tc. On the other hand, one 
period of an alternating current of 
power source is made to include 
three halFwaves, and four wave 
forms such as the first wave form of 
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full-wave, the second wave form with 
deletion of one half-wave, the third wave form with deletion of two 
haNaves, and a no conduction are prepared, and they are allocated to the 
four temperature ranges from low temperature side in above sequence 
respectively. When the temperature of the heater is controlled, the 
temperature of the object to be heated is detected one after the other, and 
judged whether to which temperature range out of above four temperature 
ranges the detected temperature belongs, and the heater is controlled by 
the wave form corresponding to the temperature range to which, the 
temperature of the object to be heated belongs. 
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[Claim(s)] 

[Claim 1] The step which is the heater control approach at the time of 
driving a heater by AC power supply, and detects the temperature for [ of a 
heater ] heating serially, The step which judges to which temperature 
requirement of the four temperature requirements divided with three 
thresholds this detected temperature belongs, It is the energization pattern 
which made the period a part for the 3 hal^wave lengths which supply 
voltage follows. The 1st energization pattern which does not have infanticide 
of a half wave, the 2ncl energization pattern which thins out one half wave. 
The 3rd energization pattern which thins out two half waves, and the 4th 
energization pattern without energization The heater control approach 
characterized by having the step which controls said heater by the 
energization pattern which assipd said four temperature requirements fi-om 
the side wth respectively low temperature, and was assipd to said judged 
temperature requirement 

[Claim 2] Control of said heater by at least one of the said 2nd, 3rd, and 4th 
energization patterns is the heater control approach according to claim 1 
characterized by the thing longer than at least 1 period which set 
beforehand, and to do for time amount continuation, without taldng the 
temperature for [ said ] heating into consideration. 
[Claim 3] The temperature threshold which is the heater control approach 
according to claim 1 or 2, and is made to shift to the 1 st energization pattern 
from the 2nd energization pattern Ta, When the temperature threshold which 
makes the temperature threshold made to shift to the 2nd energization 
pattern fi-om the 3rd energization pattern shift to the 3rd energization 
pattern from Tb and the 4th energization pattern is set to Tc, While making 
relation of these temperature thresholds into Ta)Tb>Tc, conversely The 
temperature threshold made to shift to the 2nd energization pattern from the 
1st energization pattern Ta', When the temperature threshold made to shift 



to the 3r(j energization pattern from the 2nd energization pattern is made 
into Tb' and the temperature threshold made to shift to the 4th energization 
pattern from the 3rd energization pattern is made into Tc', The heater 
control approach characterized by considering as the relation of 
Ta>=Ta'Tb>=TbTc>=Tc' (however, the conditions which make all these three 
formulas an equal sign are removed), 
[Claim 4] The step which is tfie heater control approach at the time of 
driving a heater by AC power supply, and detects the temperature for [ of a 
heater ] heating serially. The step which judges to which temperature 
requirement of the seven temperature requirements divided with six 
thresholds this detected temperature belongs, It is the energization pattem 
which made the period a part for the 3 haNave lengths which supply 
voltage follows, The 1st energization pattern which does not have infanticide 
of a half wave, the 2nd energization pattern which thins out one half wave. 
The inside of the 3rd energization pattern which thins out two half waves, 
and the 4th energization pattem without energization, The 1st combination 
energization pattem which combined the 1st energization pattem and the Ist 
energization pattem, The 2nd combination energization pattem which 
combined the 2nd energization pattem and the 1st energization pattem. The 
3rd combination energization pattem which combined the 2nd energization 
pattem and the 2nd energization pattem, The 4th combination energization 
pattem which combined the 3rd energization pattem and the 2nd 
energization pattem. The 5th combination energization pattem which 
combined the 3rd energization pattem and the 3rd energization pattem, The 
6th combination energization pattem which combined the 4th energization 
pattem and the 3rd energization pattem, The 7th combination energization 
pattem which combined the 4th energization pattem and the 4th 
energization pattem The heater control approach characterized by having 
the step which controls said heater by the combination energization pattem 
which assigned said seven temperature requirements from the side with 
respectively low temperature, and was assigned to said judged temperature 
requirement 

[Claim 5] The step which is the heater control approach at the time of 
driving a heater by AC power supply, and detects the temperature for [ of a 
heater] heating serially, The step which judges to which temperature 
requirement of the n temperature requirements (n is three or more integers) 
divided with the threshold of an individual (n-1) this detected temperature 
belongs, 1 or two or more ener^zation patterns which made the period a part 
for m halfwave length which supply voltage follows (m is three or more odd 
number) are used as a unit energization pattem, The heater control approach 
characterized by having the step which energizes said heater by the 
energization pattem which assigned the n-th unit energization pattem to a 
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side with respectively low temperature to said n temperature requirements 
from the 1st used as the sequential size of the number of infanticide of a 
half wave, and was assigned to said judged temperature requirement. 
[Claim 6] The fixing heater which is image formation equipment which has the 
anchorage device which fixes a toner image on a form, and is built in said 
anchorage device, A switching means to control the impression of an 
AC-powersupply electrical potential difference to this heater, A means to 
judge to which temperature requirement of the n temperature requirements 
(n is three or more integers) divided with the threshold of an individual (n-1) 
the temperature detected by temperature detection means to detect the 
temperature of said fixing heater, and said temperature detection means 
belongs, 1 or two or more energization patterns which made the period a part 
for m haNave length which supply voltage follows (m is three or more odd 
number) are used as a unit energization pattern. The n-th unit energization 
pattern from the 1 st used as the sequential size of the number of infanticide 
of a half wave Image formation equipment characterized by having the 
control means which controls said switching means by the energization 
pattern which assigned said n temperature requirements from the side with 
respectively low temperature, and was assigned to said judged temperature 
requirement. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heater control approach 
and image formation equipment which can reduce the rapid current variation 
at the time of energization of the heater for a temperature control especially 
mainly about heater control of the anchorage device built in image fomiation 
equipments, such as an electrostatic copying machine and a printer 
[0002] 

[Description of the Prior Art] Conventionally, the halogen lamp with the 
comparatively large consumed electric cun-ent is used for this kind of heater, 
and big current variation, such as the rush current, occurs at the time of that 
ON. 

[0003] Drawioii shows the schematic diagram of a fixing roller. A fixing 
roller has the heater roller 1 having a heater 4, and the 
application-of-pressure roller 2 pressurized to this heater roller 1. Thermal 
melting arrival of the toner image developed on the form 3 is carried out on a 
form 3 by passing a form 3 between both this roller 1 and 2, 
[0004] firaval shows the heater energization current wave form at the 
time of the conventional ON/OFF control for the temperature control of the 
heater roller 1. In this wave, the OFF condition of a heater and ON condition 
change and PI and the P2 section are the rapid current change parts 
corresponding to an event. This current variation produced the voltage 
variation of the supply power source itself, and has caused CHIfWTSUKI, 
such as lighting connected to the same power source. That is, generally, as 
shown in draffljj , when the supply power source AC is seen from the 
outside of a power receptacle, the comparatively small source impedance Rs 
exists. For this reason, when the consumed electric current of the 
connection device (here copying machine) 0 to a power source AC changes 
suddenly a lot, it ori^nates in the voltage drop by source impedance Rs, and 
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fluctuation of supply voltage occurs, deltal then rapid line-voltage-variatlon 
part deltaV are expressed with a degree type in a rapid current change. 
[0005] deltaV=Rs x If Luminaire L is connected to deltal, for example, this 
plug socket line, rapid line voltage variation will serve as CHIRATSUKI of 
lighting, and will appear. In recent years, the request which is going to reduce 
the line voltage variation by rapid current change of such a device has 
becofne strong. 
[0006] 

[Problem(s) to be Solved by the Invention] In order to prevent such 
CHIRATSUKI of a luminaire, it is necessary to make current change loose. 
That is, it is necessary to reduce the rapid current change by the halogen 
heater used for anchorage devices, such as a copying machine. (This is also 
called "reduction of a flicker value" on these descriptions.) It is required to 
specifically ease the rapid current change parts of PI at the time of the 
halogen heater energization current ON shown in drawing 2 and the P2 
section at the time of OFF. 

[0007] The approach for solving this trouble is energization of HITAHE by 
phase control (conduction angle control) as shown in drawing 3 . As already 
stated, in order to prevent a rapid current change like [ at the time of rush 
current generating just behind Heater ON ], that what is necessary is just to 
enlarge applied voltage gradually effectually, in the form shown in the heater 
energization current wave form of drawing 3 , first, the resistance welding 
time in each half-wave length of an AC-power-supply electrical potential 
difference is made small, and is enlarged gradually in the beginning (tU2, t3, 
...tn). 

[0008] This approach is common knowledge and it is also possible to carry 
out moderate current change near a data ideal. However, the following faults 
also exist in the approach. 1. The timer style for deciding a phase angle etc. 
is considered that the hardware is complicated and the complexity on control 
of those setting out starting, etc. becomes high similarly. 2. To the area 
(regional difference (50Hz and 60Hz)) where power line periods differ, 
another setting out is respectively required and there is complicatedness to 
carving management, 3. Since energization of HITAHE Is turned on not within 
a zero cross origin but within the half-wave length so that clearly even if it 
sees drawings , a higherharmonic current increases. This current is 
generated by the high order wave (several times to dozens times) of a power 
line period This does active jamming as other device HENOIZU connected 
through the feeder, and causes malfunction and failure. Therefore, in the 
case of phase control, in order to reduce this higher-harmonic-wave current, 
the response of inserting a mass choke coil is needed separately, 
[0009] Except what is depended on phase control, the technique which 
supplies power to a heater so that a zero crossing point LGT may be carried 



out at JP,9-80961,A with an alternating current discontinuous pattern which 
becomes power fewer than the energization power of rating according [ 
on-timing to predetermined time at least ] to alternating current continuation 
burning of the on-timing of a heater and offiiming is indicated. Moreover, 
the technique of the zero crossing point LGT in an anchorage device 
equipped with two heaters is indicated by JP.1 1-956n,A. By these, the rush 
current at the time of Heater ON can be reduced, and generating of a noise 
can be reduced. 

[0010] Usually, in the anchorage device, in order to maintain the temperature 
of a heater roller to predetermined temperature, the continuous temperature 
control is performed. Although this predetermined temperature may change 
with modes of operation at the time of a copy and standby etc., ON/OFF of 
a heater is performed anyway by measuring the temperature of a heater 
roller with a predetermined value (threshold). That is, if temperature falls 
from a predetermined value, ON signal of a heater will be outputted, and if a 
predetermined value is exceeded, the OFF signal of a heater will be 
outputted Although there is what the threshold at the time of a temperature 
rise and descent is changed for (that is. a hysteresis is given), the 
conventional heater control is binary control in principle anyway. 
[001 1] On the other hand, this invention aims at offering the new heater 
control approach and image formation equipment which can reduce current 
variation (flicker value) while it performs fine temperature control by the 
inside of a temperature control 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned 
object, the heater control approach by this invention The step which is the 
heater control approach at the time of driving a heater by AC power supply, 
and detects the temperature for [ of a heater ] heating serially, The step 
which judges to which temperature requirement of the four temperature 
requirements divided with three thresholds this detected temperature 
belongs, it is the energization pattern which made the period a part for the 3 
half-wave lengths which supply voltage follows. The 1st energization pattern 
which does not have infanticide of a half wave, the 2nd energization pattern 
which thins out one half wave, it is characterized by having the step which 
controls said heater by the energization pattern which assigned the 3rd 
energization pattern which thins out two half waves, and the 4th energization 
pattern without energization to said four temperature requirements from the 
side with respectively low temperature, and was assigned to said judged 
temperature requirement. 

[0013] Thus, while becoming possible to perform highly precise temperature 
control compared with control ON/OFF binary [ conventional ] by [ four ] 
dividing and assigning four different energization patterns (four values) to 
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each temperature requirement, reduction of the flicker value by reduction of 
current variation can also attain the temperature requirement for [ of a 
heater] heating. 

[0014] in this heater control approach, control of said heater by at least one 
of the said 2nd, 3rd, and 4th energization patterns is longer than at least 1 
period preferably, without taking the temperature for [ said ] heating into 
consideration - it set beforehand - time amount continuation is carried 
out. By this, a flicker value can be further reduced compared with the case 
where such time amount continuation is not performed. 
[0015] When the temperature threshold which makes the temperature 
threshold which makes the temperature threshold made to shift to the Ist 
energization pattern from the 2nd energization pattern shift to the 2nd 
energization pattern from Ta and the 3rd energization pattern in the 
above-mentioned heater control approach shift to the 3rd energization 
pattern from Tb and the 4th energization pattern is set to Tc, it is the 
relation of these temperature thresholds [0016] It is [0017] while considering 
as Ta)Tb>Tc. On the contrary, it is [0018] when the temperature threshold 
which the temperature threshold made to shift to the 2nd energization 
pattern from the 1st energization pattern is shifted to Ta' and makes the 
temperature threshold made to shift to the 3rd energization pattern from the 
2nd energization pattern shift to the 4th energization pattern from Tb' and 
the 3rd energization pattern is made into Tc' It can also consider as the 
relation of Ta>=Ta'Tb>=TbTc)=Tc' (however, the conditions which make all 
these three formulas an equal sign are removed). The so-called hysteresis is 
given to at least one of the thresholds of the boundary of this, i.e., four 
temperature requirements. This also has effectiveness in reduction of a 
flicker value. 

[0019] The step which the another heater control approach by this invention 
is the heater control approach at the time of driving a heater by AC power 
supply, and detects the temperature for [ of a heater ] heating serially, The 
step which judges to which temperature requirement of the seven 
temperature requirements divided with six thresholds this detected 
temperature belongs, It is the energization pattern which made the period a 
part for the 3 haNave lengths which supply voltage follows. The 1st 
energization pattern which does not have infanticide of a half wave, the 2nd 
energization pattern which thins out one half wave, The inside of the 3rd 
energization pattern which thins out two half waves, and the 4th energization 
pattern without energization, The 1st combination energization pattern which 
combined the 1st energization pattern and the 1st energization pattern. The 
2nd combination energization pattern which combined the 2nd energization 
pattern and the 1st energization pattern, The 3rd combination energization 
pattern which combined the 2nd energization pattern and the 2nd 
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energization pattern, The 4th combination energization pattern which 
combined the 3rd energization pattern and the 2nd energization pattern, The 
5th combination energization pattern which combined the 3rd energization 
pattern and the 3rd energization pattern, The 6th combination energization 
pattern which combined the 4th energization pattern and the 3rd 
energization pattern, The 7th combination energization pattern which 
combined the 4th energization pattern and the 4th energization pattern It is 
characterized by having the step which controls said heater by the 
combination energization pattern which assigned said seven temperature 
requirements from the side with respectively low temperature, and was 
assigned to said judged temperature requirement This is also an example of 
another multiple-value control, and the same effectiveness as the 
above-mentioned heater control approach is acquired. 
[0020] The step which the heater control approach by this invention is the 
heater control approach at the time of driving a heater by AC power supply 
according to another viewpoint, and detects the temperature for [ of a 
heater ] heating serially, The step which judges to which temperature 
requirement of the n temperature requirements (n is three or more integers) 
divided with the threshold of an individual (n-1) this detected temperature 
belongs, 1 or two or more energization patterns which made the period a part 
for m haNave length which supply voltage follows (m is three or more odd 
number) are used as a unit energization pattern. It is characterized by having 
the step which energizes said heater by the energization pattern which 
assigned the n-th unit energization pattern to a side with respectively low 
temperature to said n temperature requirements from the 1st used as the 
sequential size of the number of infanticide of a half wave, and was assigned 
to said judged temperature requirement 
[0021 ] The equipment for enforcing the heater control approach of this 
invention The fixing heater which is image formation equipment which has the 
anchorage device which fixes a toner image on a form, and is built in said 
anchorage device, A switching means to control the impression of an 
AC-power-supply electrical potential difference to this heater, A means to 
judge to which temperature requirement of the n temperature requirements 
(n is three or more integers) divided with the threshold of an individual (n-1) 
the temperature detected by temperature detection means to detect the 
temperature of said fixing heater, and said temperature detection means 
belongs, 1 or two or more energization patterns which made the period a part 
for m halHave length which supply voltage follows (m is three or more odd 
number) are used as a unit energization pattern. It is characterized by having 
the control means which controls said switching means by the energization 
pattern which assigned the n-th unit energization pattern to a side with 
respectively low temperature to said n temperature requirements from the 
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1 St used as the sequential size of the number of infanticide of a half wave, 

and was assigned to said judged temperature requiretnent. 

[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of 
this invention is explained to a detail. 

[0023] First, the concept of this invention is explained. The approach of this 
invention can offer the heater control approach which can raise control 
precision more to the conventional heater ON/OFF (binary) control, and, 
thereby, can reduce a flicker value effectively. This heater control approach 
will be called "multiple-value proportional control," 
[0024] The gestalt of one suitable operation is 4 value proportional control 
using the energization pattern of four values (0, 1/3, 2/3, 3/3) acquired by 
thinning out the half wave of the number which makes the 3 haNave length 
one period, and is different from this one period. In this control, as shown in 
drawing 5 (a), three boundary values (threshold) which change four values are 
set to Ta, Tb, and Tc, and these relation is set as Ta>Tb>Tc, (For example, 
Tb is made into the target temperature at the time of a *♦ print or a copyj 
To four temperature requirements divided with these boundary values, as 
shown in drawings (b), the applied-voltage pattern (energization pattern) of 
one period which thinned out the half wave of the number of infanticide 
different respectively is assigned. Supposing it carries out change as 
temperature shows to drawing 5 (a), four value energization patterns 
(energization condition) will change one by one like 3/3 ->2/3 -)1/3 -)0/3 
■)1/3 -)2/3 ->3/3, Drawing 5 (c) shows each energization pattern of these 
four values. 

[0025] In addition, drawings (a) does not show the temperature change of 
the actual heater roller 1 ( drawing 1 ), and shows response relation with four 
energization patterns. But since the temperature of the heater roller 1 
changes comparatively gently, you may think that change of 
electrical-potentiaNifference impression of heater 4 HE is produced 
gradually (difference every 3 [ I/]). Therefore, it can be said that relaxation 
of a rapid current change is made by this approach. 
[0026] It is also possible to apply the energization pattern which the 
aforementioned fundamental 4 value proportional control was developed, and 
was divided more into the multiple value. For example, the approach using 
the combination energization pattern which made the set a part for 2 of 3 
half-wave length periods periods as a unit energization pattern is shown in 
drawings as a gestalt of operation of the 2nd of this invention. In this case, 
six half waves become one period of a unit energization pattern. 
[0027] Specifically, the condition of the seven following values is shown. 
(1) The combination (0/6) energization pattern which combined (0/6) with no 
energizing (0/6), (2) The combination (1/6) energization pattern which 



combined (0/3) with energization (1/3), (3) The combination (2/6) 
energization pattern which combined (1/3) with energization (1/3), (4) The 
combination (3/6) energization pattern which combined (1/3) with 
energization (2/3), (S) Combined (3/3) with the combination (4/6) 
energization pattern which combined (2/3) with energization (2/3), the 
combination (5/6) energization pattern which combined (2/3) with (6) 
energization (3/3), and (?) energization (3/3), namely, it is the combination 
(6/6) energization pattern of all energization. 
[0028] Thus, the proportional control of a unit energization pattern, then 
seven values becomes possible about a part for 2 of 3 half-wave length 
periods periods (a part for the 6 half-wave length). Similarly, the phase of a 
set pattern, then ten values is acquired in a part for 3 of 3 half-wave length 
periods periods (a part for the 9 halFwave length). Furthermore, by 
increasing a period, a multiple value can be obtained more. Also in the form 
which used a part for a term (a part for the multiple for the 3 haNave 
length) as the unit energization pattern such two or more rounds, since each 
current change will be set to one third if it compares with all mere 
energization ON/OFF, it is committed in the direction which reduces the 
rapid current change by heater energization. 
[0029] Furthermore, an idea is advanced and CHIRATSUKI is explained for 
human being as the 1st modification of the gestalt of this operation of the 
approach of avoiding current change on a sensitive frequency (near 8Hz). 
What is necessary is just to move more the switch frequency to each 
condition of energization change 3/3 ->2/3 ->1/3 -)0 ->1/3 ->2/3 -)3/3 
explained by drawings in the low-pass direction from near 8Hz. That is, if 
the time amount (the number of 3 haNave-length periods) which piles up 
in each condition of each energization pattern (1/3), (2/3), and (3/3) by 
carrying out the switch temperature Ta of each energization PATANHE and 
the difference of Tb. Tb, and Tc to beyond a predetermined value is managed 
so that it may become beyond a predetermined value compulsorily, current 
change fi'equency can be reduced and a change fi^equency can be moved 
more to low-pass, For example, in the experiment by this invention person 
who it was referred to [ person ] as Ta=186-degreeC, Tb=18S-degreeC, and 
Tc=184-degreeC, and changed the minimum compulsive residence time (the 
minimum duration time) from 1 of 3 halFwave length periods period (three 
half waves) to eight periods (24 half waves) for every period about the 
halogen heater of 230V and 800W, the flicker value (Pst) measured in flicker 
meter carried out sequential lowering from 1.01 to 0.67. It is the flicker 
assessment value of the short time (for 10 minutes) as which Pst (Period 
Short Time) was determined here by the specification of EN 61000-3-3, for 
example, is EMC. It is indicated by 35th page - page [ 41st ] "the voltage 
variation and flicker measurement" of 1995,10.5 (No.90). 
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[0030] However, the responsibility of temperature control worsens and 
fluctuation of the temperature of a heater roller becomes large, so that the 
minimum duration time becomes long, Therefore, although it is desirable to 
carry out to more than 2 periods (6 haNave length) as for the minimum 
duration time, if responsibility is also taken into consideration, 4 period order 
is desirable, That is, even if temperature control fluctuation becomes large 
somewhat compared with the case where the minimum duration time is one 
period, If it restricts to the range which does not spoil fixable, a flicker value 
can be reduced fijrther, 

[0031] In addition, the actual switch frequency of an energization condition is 
not decided by the above-mentioned minimum duration time, and serves as a 
frequency lower than the frequency converted by the minimum duration time 
for [ such as the heat history of a heater, ] effect 
[0032] As the 2nd modification of the gestalt of this operation, how to give 
thermal hysteresis is considered about Ta, Tb, and To, The temperature 
threshold when shifting to energization (0/3) fi'om energization (1/3) For 
example, Ta, Tb and the temperature threshold of (3/3 ->2 / 3) are set to 
To for the temperature threshold of ** (2/3 ->1/3), and Tb' and the 
temperature threshold of (2/3 ->3 / 3) are determined [ the temperature 
threshold of (0/3 ->1 / 3) of hard flow ] for Ta' and the temperature 
threshold of (1/3 ->2 / 3) as Tc' to this. At this time, it is [0033], It 
considers as the relation of Ta)=Ta', Tb)=Tb', and Tc>=Tc' (however, the 
conditions which make all these three formulas an equal sign are removed). 
[0034] Thus, a fluctuation frequency frequency can be moved in the 
low-pass direction by being easy to maintain the duration time of each 
energization pattern. Although this 2nd modification is employable 
independently of the Ist modification, it is also possible to use both 
modifications together, moreover, both modifications ~ both ~ again - *♦ 
~ it is [ in / it is independent and / the gestalt of implementation of the 
above 2nd ] employable. 

[0035] All were based on 3 halfwave length periods in the above example. 
Here, the advantage of applying wave number infanticide on the basis of 3 
half-wave length periods is explained briefly. For example, since it will 
become the same dc component as a half-wave rectification wave if one 
period of an energization pattern is seen as the 2 halfwave lengths (one 
period of a sine wave form), and it will thin out by the 1 half-wave length 
from now on, the control top problem of a halogen heater is large. Moreover, 
infanticide with a period longer than 3 half-wave length periods becomes 
sensitive as CHIRATSUKl on the property of CHIRATSUKI, such as lighting, 
at the eyes of the infanticide actuation itself and a man. Therefore, it will be 
said that it is appropriate to think, the shortest periods, i,e„ 3 half-wave 
length periods, other than 2 hal^wave length periods, In fact in infanticide of 



this 3 half-wave-length period, most of the place which connected lighting 
actually and observed CHIRATSUKI, and a feeling of CHIRATSUKI was not 
sensed, 

[0036] However, it is also possible to make the half wave of the odd number 
of 5 and 7 grades into a criteria period. In such a case, if compared with 3 
half-wave length periods, though effectiveness will fall in respect of 
CHIRATSUKI, in addition, the effectiveness of reduction of current variation 
is accepted. The number of the temperature threshold in the case of m 
haNave length period (m is three or more odd number) turns into the same 
number m. 

[0037] Drawing 7 is the circuit diagram of the control circuit for realizing 
"wave number control" of the gestalt of this operation mentioned above, 
[003B] TH in this drawing is a thermistor temperature sensor (5 in drawing ] 
) which detects the temperature of a heater roller (1 in drawing 1 ), This 
sensor TH is connected to resistance R1, and that partial pressure potential 
is inputted into analog input terminal A/D in a central processing unit CPU. 
Analog-to-digital conversion of the signal given to the A/D terminal is 
carried out, and it is processed within CPU. The zero cross pulse generated 
in the zero crossing point of supply voltage is inputted into the interruption 
input terminal INT of CPU. The generating circuit of this zero cross pulse is 
constituted by the photo coupler PC of the upper part of drawing 7 and 
Comparator COM, resistance R5-R10, and Diode D, 
[0039] According to falling of a zero cross pulse, the interruption routine 
inside CPU (aftermentioned) is started, and the signal OUT which makes 
Heater HT (4 in drawing 1 ) turn on or switch off immediately after this zero 
cross sipl falling is outputted. For example, when an OUT output is H level. 
Transistor TR was set to OFF and the luminescence side of phot triac PT 
has gone out Since the light-receiving side of phot triac PT is also OFF at 
this time, the gate current of Triac T does not flow, Therefore, Triac T will 
be in an OFF condition and a heater will be switched ofl'. Reversely, when 
OUT is LOW level, reversely, actuation of above-mentioned reverse is 
carried out TR turns on the light emitting diode of ON and PT, and a phot 
triac PT light-receiving side turns on, Since a phot triac PT light-receiving 
side flows through GETOHE of Triac T, the gate current the n style was 
carried out [ gate current ] by resistance R2 or R3 is supplied. Therefore, 
Triac T is flowed tfirough it and turns on a heater. It is a snubber circuit and 
when R4 and CI which mn connected to juxtaposition at T have the abrupt 
change of supply voltage under the effect of an outpatient department noise 
etc, it is for preventing that Triac T turns on independently. 
[0040] DfawifigS explains again the process of the heater control in the 
gestalt of this operation by the circuit of this drawing 7 , Three thresholds 
which gave the relation of Ta)Tb>Tc for control temperature as illustrated 
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first are set up. When the temperature detection signal Inputted into the A/D 
terminal in drawing 7 is below To, all energization patterns (3/3) are given to 
a heater and temperature becomes the range of Tb)=T>Tc, an energization 
pattern (2/3) is given to a heater. Furthermore, when temperature rises and 
it is set to the level of Ta>=T)Tb, heater energization power is reduced more 
and an energization pattern (1/3) is impressed When temperature serves as 
T>=Ta, a non-energized pattern (0/3) is given. When temperature has fellen, 
the process of the aforementioned reverse is followed and it is made to 
increase the power of energization (1/3) -> energization (2/3) -> 
energization (3/3) and a heater with temperature (the process of (b) is 
shown in drawing 5 .), 

[0041] The actual temperature control (temperature control) condition under 
standby to drawing 8 and print (copy) is shown. If the mean power under 
standby is 1/3 or less [ of all heater power ], temperature balances in the 
form which goes back and forth between energization (0/3) and energization 
(1/3). Moreover, if the mean power under print is between (2/3) with (one 
third) of all heater power, temperature will balance in the form where during 
energization (1/3) and energization (2/3) is gone back and forth. As 
illustrated, when the switch frequency of an energization condition is high, to 
a flicker value, it works disadvantageously. Therefore, as an example for 
which this frequency is reduced, when it rushes into a certain energization 
condition, as mentioned above, it is possible to define the minimum duration 
time which stops at that condition, and to reduce this frequency by things, 
[0042] At the time of the first equipment power source ON included in a 
standby condition, it is energized (3/3) and the rush current may occur so 
that drawings may show, liowever, once temperature reaches the maximum 
threshold Ta, from energization (0/3), energization (3/3) is surely reached via 
energization (1/3) and (2/3). That is, it can be said that this invention is 
turned to the heater control at the time of temperature control other than 
the time of equipment powersource ON, In order to cope with the rush 
current at the time of the equipment power source ON, immediately after the 
equipment power source ON may adopt the above conventional technique. 
[0043] The flow chart over drawing 9 and drawing 10 explains the software 
procedure for realizing said control. Here, let the case where the minimum 
duration time is set to a predetermined value on the basis of 3 half-wave 
length periods be an example. 

[0044] since the zero cross pulse is given from said zero cross pulse 
generating circuit to the interruption input terminal INT to CPU ( drawing 7 ) 

- every [ of this pulse ] generating (pulse falling) - the processing in CPU 

- interrupting (INT) - the flow procedure which starts and begins fi-om 
drai]^ is performed. 

[0045] First, the temperature sample flag (a flag is expressed with F in the 



following and drawing 9 , and drawing 10 ) which directs the timing which 
should carry out the sample of the heater roller temperature by the decision 
step SI is investigated. Set of this flag and reset are performed at the step 
mentioned later. If this flag is set, Y side HEFURO of 31 will shift and the 
sample of the temperature T will be carried out (SI 9). Subsequently, the 
range where temperature T belongs by the decision steps S2 and S3 and S4 
is judged, and it moves to a corresponding details flow. 
[0046] If it is T)Ta at the decision step S2, it will shift to the Y side and, 
specifically, only the energization status flags 0/3F will be set among the 
energization status flag group 0 / 1 / 2 / 3 [ 3F and ]/3F. [ 3F and 1 ] [ 3F 
and 2] And it shifts to a juncture (d). 

[0047] If it is Ta>:T>Tb at the decision step S3, it will shift to the Y side and 
it will be confirmed whether the energization status flags 1/3F are already 
set (S6). A continuation counter is started if not set (S23), This continuation 
counter is for measuring the minimum duration time mentioned above. 
Subsequently, the energization status flags 1/3F are set and all other 
energization status flags (1/2 / 3 [ 3F and ]/3F) are reset (S24). [ 3F and 2 ] 
Also when the energization status flags 1/3F are already set at the decision 
step S6, this step S24 is performed for a sense. 
[0048] If it is Tb>:T>Tc in decision step S4, it will shift to the Y side and it 
will be conflrmed whether the energization status flags 2/3F are already set 
(37), A continuation counter is started if not set (325), Subsequently, the 
enerffzation status flags 2/3F are set, and all other energization status flags 
(0/1 / 3 [ 3F and ]/3F) are reset (S26). [ 3F and 1 ] Also when the 
energization status flags 2/3F are already set at the decision step S7, this 
step S26 is performed for a sense, 

[0049] If it is not lb>=T)Tc in decision step S4 (i.e., if it is Tc>=T), it will 
shift to the Y side and it will be confirmed whether the energization status 
flags 3/3F are already set (S8). A continuation counter is started if not set 
(S27). Subsequently, the energization status flags 3/3F are set, and all other 
energization status flags (0/1 / 2 [ 3F and ]/3F) are reset (S28). [ 3F and 1 ] 
Also when the energization status flags 3/3F are already set at the decision 
step S8, this step S28 is performed for a sense. 
[0050] Following said S22, S24, S26, and S28, when the temperature sample 
F is not set at the decision step SI mentioned above, an infanticide counter 
is incremented (S20). The increment of the infenticide counter is carried out 
for every interruption, and if the value is set to 3, it will be reset by (S9) and 
0 (S21). Therefore, the value of an infanticide counter is 0->1->2->0->... It 
goes round in a form, This infanticide counter is for managing wave number 
infanticide timing by supervising that value by consecutive processing That 
is, it shifts to the decision steps $10, S1 1, S12, and S13 of drawing 10 . and 
the interruption corresponds to which half wave in 3 half waves, and it judges 
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[ which turns on the half wave concerned according to the established state 
of each energization status flag at the event / or or ] whether OFF is carried 
out, and the output of a control signal is directed. 
[0051] At the decision step S10, the existence of the set of the energization 
status flags 0/3F is seen, if it is Yes, it will thin out and it is not concerned 
with the value of a counter, but an output signal OUT is turned on, and, 
specifically, a heater is switched off (831). 
[0052] At the decision step 811, the existence of the set of the energization 
status flags 1/3F is investigated, if it is Yes, it will thin out, only when a 
counter is 0, a heater is turned on (833), and (814, Yes) when other, it turns 
off (832). only one half wave in 3 half waves is set to 4 with ON and 2 
half-wave infanticide. 

[0053] At the decision step 812, the existence of the set of the energization 
status flags 2/3F Is investigated, if it is Yes, it will thin out, only when a 
counter is 2, a heater is turned off (835), and (815, Yes) when other, a 
heater is turned on (834). That is, it will thin out 1 half wave of the three half 
waves (when an infanticide counter is 2). 
[0054] At the decision step 813, the existence of the set of the energization 
status flags 3/3F is investigated, if it is Yes, it will not be concerned with the 
value of an infanticide counter, but a heater will be set to ON (836). That is, 
a heater serves as all energization. If a decision result is No at the decision 
step 813, the tomperature sample F will be set (837) and this interruption 
processing will be ended (a return is carried out), Step 83] is for coping with 
it, when neither of the energization status flags is set by some reasons of an 
initial event etc, 

[0055] At the decision step 816 following ON/OFF setting out of each 
heater of 831-836, an infenticide counter value is investigated and that it is 
the break (the last half wave) of 3 half-wave length periods, i.e., an 
infanticide counter value, investigates whether it is 2. if it is not the location 
of such a break, the return of the temperature sample F will be reset and 
(839) carried out 

[0056] It thins out at the decision step 816, and when a counter is 2 (i.e., 
when it comes to the break (the last half wave) of 3 haNave length 
periods), a continuation counter investigates whether it is under [ count ] 
at the following decision step 817. During a count of a continuation 
counter, what the continuation counter started by either of previous steps 
823, 825, and 827 is meant, A continuation counter will be Incremented if it 
is under count (838). This continuation counter is set up in order to maintain 
an energization condition beyond fixed time amount (multiple of 3 haNave 
length periods) compulsorily, as mentioned above. If this continuation counter 
has not reached a predetermined value (818, No), it shifts to a juncture (g). 
Here, the temperature sample F is reset (839), Therefore, in the following 
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interruption cycle, a temperature sample is not made, but will be thinned out 
and the wave number infanticide energization based on a counter value will 
be maintained succeedingly. Thus, the minimum duration time of an 
energization condition is managed with the continuation counter. 
[0057] A continuation counter is stopped when the continuation counter has 
reached the predetermined value in 818 (840). Moreover, it directs to 
perform a temperature sample at the beginning of (841) and the following 
interruption routine, and to switch an energization condition according to a 
temperature sample by setting the temperature sample F. 
[0058] The sample of the temperature T will be carried out (819), it will shift 
to the Y side at step 81 at the beginning of the following interruption routine 
after the temperature sample F was set at step 841 ( drawing 9 ), and the 
temperature T will be investigated. For example, if temperature is in 
Ta>=T>Tb, it will flow to the Y side of the decision step 83, and will judge 
whether the energization status flag before set at step 86 is the same as the 
energization status flags 1/3F to be set from now on. not starting a 
continuation counter and having made it stop freely, when the same - 
carrying out - said ~ only 1/3F are set (824), and it is made to shift to the 
next juncture (d) Henceforth, since 2 haNave infanticide was made 
between 3 half-wave-length periods and Y side) and a continuation counter 
have already stopped by the break of 3 haNave length periods (816, 
processing shift is carried out by 817 at the N side, and temperature 8un 
Bull F is set again (841), 

[0059] If it flowed to the Y side at the decision step 81 similariy at the time 
of the next interruption routine initiation, for example, temperature passed 
decision step 84 by Tb>=T>Tc. it considers that It has a switch of an 
energization condition at the decision step 87 since the last energization 
condition F was 1/3F, processing shift is carried out to the N side, and a 
continuation counter is started (825), and 2/3F are set (826), This 2/3 
energization would be directed to the continuation counter at least, and will 
carry out time amount continuation. 

[0060] In the decision step 82, the last flag is not investigated by the Y side, 
there are no start directions of a continuation counter, and the minimum 
duration time of the energization F (0/3F) set here is not specified. That is, 
with the gestalt of this operation, continuation exceeding 3 haNave length 
periods is not Intentionally directed to 0 / 3 energization condition. Since full 
putting out lights of a fixing heater of continuing fi-om a viewpoint of fixable [ 
to a form ] is not desirable, compulsory continuity is made into the condi^on 
that there dares be nothing 

[0061] The following matters are mentioned as a merit of the gestalt of this 

operation of 3 half-wave length criteria expressed above. 

[0062] (1) The energization which does not have infanticide of a half wave by 
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making into a period a part for the 3 half-wave lengths which supply voltage 
follows (3/3), Four steps of energization patterns [ having the energization 
which thins out one half wave by making the 3 half-wave lengths into a 
period (2/3), the energization which thins out two half waves (1/3), and no 
energization (0/3) ] by 4 value control matched with the quadrlsection range 
of the temperature for heating of a heater, respectively Compared with the 
conventional binary control, the temperature control of finer high degree of 
accuracy can be attained, 

[0063] Simultaneously, in a continuous temperature control, since change 
(difference) of an energization condition is always a part for a half wave per 
1/3 (refer to drawing 8 ), 1 [ i.e., ], period, a rapid current change of heater 
energization can be reduced effectively. 
[0064] (2) Moreover, control hardware is comparatively simple. For example, 
in the case of a phase control method which was mentioned above, it is 
necessary to generate the pulse which specifies the phase angle which 
should set up a timer from the zero crossing point of supply voltage, and 
should turn on a heater. These must prepare hardware, such as the 
complexity of the control [ itself ], and a timer style, On the other hand, if it 
is "wave number control", since it is only turning on a heater on a zero cross 
origin, the timer which determines a phase becomes unnecessary. Moreover, 
the complexity on control, such as those setting out and starting, decreases 
that much, 

[0065] (3) Further, since the heater current in "wave number control" is 
impressed from a zero cross origin, it does not almost have a high order 
frequency current change of the power line period on a powersource line, 
and generating of the so-called powersource higher harmonic. Usually, such 
a problem is solved by the gestalt of this operation, although the mass 
inductance (choke coil) was inserted in the heater and the serial and it had 
become a failure over miniaturization of the machine by reservation of cost 
lifting by addition of an excessive electi-ical part, and its installation, in order 
to suppress generating of such a powersource higher harmonic wave. 
[0066] As mentioned above, although the gestalt of suitable operation of this 
invention was explained, various deformation and modification are possible, 
[0067] 

[Effect of the Invention] According to this invention, by performing different 
multiple-value cont'd fi'om binary conb-ol, while the inside of a temperature 
control performs fine temperature conti-ol, current variation (flicker value) 
can be reduced. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to tiie heater conti-ol approach 
and image formation equipment which can reduce the rapid current variation 
at the time of energization of the heater for a temperature control especially 
mainly about heater conti-ol of the anchorage device built in image formation 
equipments, such as an electi-ostatic copying machine and a printer. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, the halogen lamp with the 
comparatively large consumed electric current is used for this kind of heater, 
and big current variation, such as the rush current, occurs at the time of that 

ON. 

[0003] Drawing 1 shows the schematic diagram of a fixing roller, A fixing 
roller has the heater roller 1 having a heater 4, and the 
application-of-pressure roller 2 pressurized to this heater roller 1. Thermal 
melting arrival of the toner image developed on the form 3 is carried out on a 
form 3 by passing a form 3 between both this roller 1 and 2. 
[0004] Drawing 2 shows the heater energization current wave form at the 
time of the conventional ON/OFF control for the temperature control of the 
heater roller i In this wave, the OFF condition of a heater and ON condition 
change and PI and the P2 section are the rapid current change parts 
corresponding to an event This current variation produced the voltage 
variation of the supply power source itself, and has caused CHIRATSUKI, 
such as lighting connected to the same power source. That is, generally, as 
shown in drawing 4 , when the supply power source AC is seen from the 
outside of a power receptacle, the comparatively small source impedance Rs 
exists. For this reason, when the consumed electric current of the 
connection device (here copying machine) D to a power source AC changes 
suddenly a lot, it originates in the voltage drop by source impedance Rs, and 
fluctuation of supply voltage occurs, deltal, then rapid line^oltage^ariatlon 
part deltaV are expressed with a degree type in a rapid current change. 
[0005] deltaV=Rs x If Luminaire L is connected to delta!, for example, this 
plug socket line, rapid line voltage variation will serve as CHIRATSUKI of 
lighting, and will appear. In recent years, the request which is going to reduce 
the line voltage variation by rapid current change of such a device has 
become strong. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, by performing different 
multiple-value control from binary control, while the inside of a temperature 
control performs fine temperature control, current variation (flicker value) 
can be reduced. 
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TECHNICAL PROBLEM 



[Problem($) to be Solved by the Invention] In order to prevent such 
CHIRATSUKI of a luminaire, it is necessary to make current change loose, 
That is, it is necessary to reduce the rapid current change by the halogen 
heater used for anchorage devices, such as a copying machine. (This is also 
called "reduction of a flicker value" on these descriptions.) It is required to 
specifically ease the rapid current change parts of PI at the time of the 
halogen heater energization current ON shown in drawing 2 and the P2 
section at the time of OFF. 

[0007] The approach for solving this trouble is energization of HITAHE by 
phase control (conduction angle control) as shown in drawing 3 . As already 
stated, in order to prevent a rapid current change like [ at the time of rush 
current generating just behind Heater ON ], that what is necessary is just to 
enlarge applied voltage gradually effectually, in the form shown in the heater 
energization current wave form of drawing 3 . first, the resistance welding 
time in each half-wave length of an AC-powersupply electrical potential 
difference is made small, and is enlarged gradually in the beginning (t1, t2, t3, 
...tn). 

[0008] This approach is common knowledge and it is also possible to carry 
out moderate current change near a data ideal However, the following faults 
also exist in the approach. 1. The timer style for deciding a phase angle etc. 
is considered that the hardware is complicated and the complexity on control 
of those setting out, starting, etc, becomes high similarly. 2. To the area 
(regional difference (SOHz and 60Hz)) where power line periods differ, 
another setting out is respectively required and there is complicatedness to 
carving management. 3. Since energization of HITAHE is turned on not within 
a zero cross origin but within the half-wave length so that clearly even if it 
sees drawing 3 , a higher-harmonic current increases. This current is 
generated by the high order wave (several times to dozens times) of a power 
line period. This does active jamming as other device HENOIZU connected 



through the feeder, and causes malfunction and failure. Therefore, in the 
case of phase control, in order to reduce this higherharmonic-wave current, 
the response of inserting a mass choke coil is needed separately. 
[0009] Except what is depended on phase control, the technique which 
supplies power to a heater so that a zero crossing point LGT may be carried 
out at JP,9-80961,A with an alternating current discontinuous pattern which 
becomes power fewer than the energization power of rating according [ 
on-timing to predetermined time at least ] to alternating current continuation 
burning of the on-timing of a heater and off-timing is indicated. Moreover, 
the technique of the zero crossing point LGT in an anchorage device 
equipped with two heaters is indicated by JP.1 1-9561 1,A, By these, the rush 
current at the time of Heater ON can be reduced, and generating of a noise 
can be reduced. 

[0010] Usually, in the anchorage device, in order to maintain the temperature 
of a heater roller to predetermined temperature, the continuous temperature 
control is peri^ormed, Although this predetermined temperature may change 
with modes of operation at the time of a copy and standby etc, ON/OFF of 
a heater is performed anyway by measuring the temperature of a heater 
roller with a predetermined value (threshold). That is, if temperature falls 
from a predetermined value, ON signal of a heater will be outputted, and if a 
predetermined value is exceeded, the OFF signal of a heater will be 
outputted. Although there is what the threshold at the time of a temperature 
rise and descent is changed for (that is, a hysteresis is given), the 
conventional heater control is binary control in principle anyway. 
[001 1] On the other hand, this invention aims at offering the new heater 
control approach and image formation equipment which can reduce current 
variation (flicker value) while it performs fine temperature control by the 
inside of a temperature control. 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned 
object, the heater control approach by this invention The step which is the 
heater control approach at the time of driving a heater by AC power supply, 
and detects the temperature for [ of a heater ] heating serially, The step 
which judges to which temperature requirement of the four temperature 
requirements divided with three thresholds this detected temperature 
belongs, It is the energization pattern which made the period a part for the 3 
haNave lengths which supply voltage follows. The 1st energization pattern 
which does not have infanticide of a half wave, the 2nd energization pattern 
which thins out one half wave, It is characterized by having the step which 
controls said heater by the energization pattern which assigned the 3rd 
energization pattern which thins out two half waves, and the 4th energization 
pattern without energization to said four temperature requirements from the 
side with respectively low temperature, and was assigned to said judged 
temperature requirement 

[0013] Thus, while becoming possible to perform highly precise temperature 
control compared with control ON/OFF binary [ conventional ] by [ four ] 
dividing and assigning four different energization patterns (four values) to 
each temperature requirement, reduction of the flicker value by reduction of 
current variation can also attain the temperature requirement for [ of a 
heater] heating. 

[0014] in this heater control approach, control of said heater by at least one 
of the said 2nd, 3rd, and 4th energization patterns is longer than at least 1 
period preferably, without taking the temperature for [ said ] heating Into 
consideration - it set beforehand - time amount continuation is carried 
out By this, a flicker value can be further reduced compared with the case 
where such time amount continuation is not performed. 
[0015] When the temperature threshold which makes the temperature 
threshold which makes the temperature threshold made to shift to the 1st 



energization pattern from the 2nd energization pattern shift to the 2nd 
energization pattern from Ta and the 3rd energization pattern in the 
above-mentioned heater control approach shift to the 3rd energization 
pattern from Tb and the 4th energization pattern is set to To, it is the 
relation of these temperature thresholds [0016] It is [0017] while considering 
as Ta>Tb>Tc. On the contrary, it is [0018] when the temperature threshold 
which the temperature threshold made to shift to the 2nd energization 
pattern from the 1st energization pattern is shifted to Ta' and makes the 
temperature threshold made to shift to the 3rd energization pattern from the 
2nd energization pattern shift to the 4th energization pattern from Tb' and 
the 3rd energization pattern is made into Tc'. It can also consider as the 
relation of Ta)=TaTb>=TbTc>=Tc' (however, the conditions which make all 
these three formulas an equal sign are removed). The so-called hysteresis is 
given to at least one of the thresholds of the boundary of this, i.e., four 
temperature requirements. This also has effectiveness in reduction of a 
flicker value. 

[0019] The step which the another heater control approach by this invention 
is the heater control approach at the time of driving a heater by AC power 
supply, and detects the temperature for [ of a heater ] heating serially. The 
step which Judges to which temperature requirement of the seven 
temperature requirements divided with six thresholds this detected 
temperature belongs, It is the energization pattern which made the period a 
part for the 3 halNave lengths which supply voltage follows. The 1st 
energization pattern which does not have infanticide of a half wave, the 2nd 
energization pattern which thins out one half wave, The inside of the 3rd 
energization pattern which thins out two half waves, and the 4th energization 
pattern without energization, The 1st combination energization pattern which 
combined the 1st energization pattern and the 1st energization pattern, The 
2nd combination energization pattern which combined the 2nd energization 
pattern and the 1st energization pattern. The 3rd combination energization 
pattern which combined the 2nd energization pattern and the 2nd 
energization pattern. The 4th combination energization pattern which 
combined the 3rd energization pattern and the 2nd energization pattern. The 
5th combination energization pattern which combined the 3rd energization 
pattern and the 3rd energization pattern, The 6th combination energization 
pattern which combined the 4th energization pattern pnd the 3rd 
energization pattern, The Ith combination energization pattern which 
combined the 4th energization pattern and the 4th energization pattern It is 
characterized by having the step which controls said heater by the 
combination energization pattern which assigned said seven temperature 
requirements from the side with respectively low temperature, and was 
assigned to said judged temperature requirement This is also an example of 
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another multiple-value control, and the same effectiveness as the 
above-mentioned heater control approach is acquired. 
[0020] The step which the heater control approach by this invention is the 
heater control approach at the time of driving a heater by AC power supply 
according to another viewpoint, and detects the temperature for [ of a 
heater ] heating serially. The step which judges to which temperature 
requirement of the n temperature requirements (n is three or more integers) 
divided with the threshold of an individual (n-1) this detected temperature 
belongs, 1 or two or more energization patterns which made the period a part 
for m half-wave length which supply voltage follows (m is three or more odd 
number) are used as a unit energization pattern. It is characterized by having 
the step which energizes said heater by the energization pattern which 
assigned the n-th unit energization pattern to a side with respectively low 
temperature to said n temperature requirements from the 1st used as the 
sequential size of the number of infanticide of a half wave, and was assigned 
to said judged temperature requirement 
[0021] The equipment for enforcing the heater control approach of this 
invention The fixing heater which is image formation equipment which has the 
anchorage device which fixes a toner image on a form, and is built in said 
anchorage device, A switching means to control the impression of an 
AC-power-supply electrical potential difference to this heater, A means to 
Judge to which temperature requirement of the n temperature requirements 
(n is three or more integers) divided with the threshold of an individual (n-1) 
the temperature detected by temperature detection means to detect the 
temperature of said fixing heater, and said temperature detection means 
belongs, 1 or two or more energization patterns which made the period a part 
for m halHvave length which supply voltage follows (m is three or more odd 
number) are used as a unit energization pattern, It is characterized by having 
the control means which controls said switching means by the energization 
pattern which assigned the n-th unit energization pattern to a side with 
respectively low temperature to said n temperature requirements from the 
1st used as the sequential size of the number of infanticide of a half wave, 
and was assigned to said judged temperature requirement 
[0022] 

[Embodiment of the invention] Hereafter, the gestalt of suitable operation of 
this Invention is explained to a detail, 

[0023] First, the concept of this invention is explained. The approach of this 
invention can offer the heater control approach which can raise control 
precision more to the conventional heater ON/OFF (binary) control, and, 
thereby, can reduce a flicl<er value effectively. This heater control approach 
will be called "multiple-value proportional control." 
[0024] The gestalt of one suitable operation is 4 value proportional control 



using the energization pattern of four values (0, 1/3, 2/3, 3/3) acquired by 
thinning out the half wave of the number which makes the 3 half-wave length 
one period, and is different from this one period. In this control, as shown in 
drawing 5 (a), three boundary values (threshold) which change four values are 
set to Ta, Tb, and Tc, and these relation is set as Ta>Tb>Tc, (For example, 
Tb is made into the target temperature at the time of a ** print or a copy.) 
To four temperature requirements divided with these boundary values, as 
shown in drawing 5 (b), the applied-voltage pattern (energization pattern) of 
one period which thinned out the half wave of the number of infanticide 
different, respectively is assigned. Supposing it cames out change as 
temperature shows to drawings (a), four value energization patterns 
(energization condition) will change one by one like 3/3 ->2/3 ->1/3 ->0/3 
->1/3 ->2/3 -)3/3. Drawings (c) shows each energization pattern of these 
four values. 

[0025] In addition, drawings (a) does not show the temperature change of 
the actual heater roller 1 ( drawing 1 ), and shows response relation with four 
energization patterns, But since the temperature of the heater roller 1 
changes comparatively gently, you may think that change of 
electrical-potential-difference impression of heater 4 HE is produced 
gradually (difference every 3 [ 1/]). Therefore, it can be said that relaxation 
of a rapid current change is made by this approach, 
[0026] It is also possible to apply the energization pattern which the 
aforementioned fundamental 4 value proportional control was developed, and 
was divided more into the multiple value. For example, the approach using 
the combination energization pattern which made the set a part for 2 of 3 
half-wave length periods periods as a unit energization pattern is shown in 
as a gestalt of operation of the 2nd of this invention. In this case, 
six half waves become one period of a unit energization pattern, 
[0027] Specifically, the condition of the seven following values is shown. 
(1) The combination (0/6) energization pattern which combined (0/6) with no 
energizing (0/6), (2) The combination (1/6) energization pattern which 
combined (0/3) with energization (1/3), (3) The combination (2/6) 
energization pattern which combined (1/3) with energization (1/3), (4) The 
combination (3/6) energization pattern which combined (1/3) with 
energization (2/3), (5) Combined (3/3) with the combination (4/6) 
energization pattern which combined (2/3) with energization (2/3), the 
combination (5/6) energization pattern which combined (2/3) with (6) 
energization (3/3). and (?) energization (3/3), namely, it is the combination 
(6/6) energization pattern of all energization. 
[0028] Thus, the proportional control of a unit energization pattern, then 
seven values becomes possible about a part for 2 of 3 half-wave length 
periods periods (a part for the 6 half-wave length), Similarly, the phase of a 
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set pattern, then ten values is acquired in a part for 3 of 3 halfwave length 
periods periods (a part for the 9 half-wave length). Furthermore, by 
increasing a period, a multiple value can be obtained more. Also in the form 
which used a part for a term (a part for the multiple for the 3 half-wave 
length) as the unit energization pattern such two or more rounds, since each 
current change will be set to one third if it compares with all mere 
energization ON/OFF, it is committed in the direction which reduces the 
rapid current change by heater energization. 
[0029] Furthermore, an idea is advanced and CHIRATSUKI is explained for 
human being as the 1st modification of the gestalt of this operation of the 
approach of avoiding current change on a sensitive frequency (near 8Hz). 
What is necessary is just to move more the switch frequency to each 
condition of energization change 3/3 ->2/3 ">1/3 ->0 -)1/3 -)2/3 ">3/3 
explained by drawing 5 in the low-pass direction from near 8Hz. That is, if 
the time amount (the number of 3 haNaveHength periods) which piles up 
in each condition of each energization pattern (1/3), (2/3), and (3/3) by 
carrying out the switch temperature Ta of each energization PATANHE and 
the difference of Tb, Tb, and Tc to beyond a predetermined value is managed 
so that it may become beyond a predetermined value compulsorily, current 
change frequency can be reduced and a change frequency can be moved 
more to low-pass, For example, in the experiment by this invention person 
who it was referred to [ person ] as Ta=186-degreeC, Tb=185-degreeC, and 
Tc=184-degreeC, and changed the minimum compulsive residence time (the 
minimum duration time) from 1 of 3 half-wave length periods period (three 
half waves) to eight periods (24 half waves) for every period about the 
halogen heater of 230V and 800W, the flicker value (Pst) measured in flicker 
meter carried out sequential lowering from 1.01 to 0.67. It is the flicker 
assessment value of the short time (for 10 minutes) as which Pst (Period 
Short Time) was determined here by the specification of EN 61000-3-3, for 
example, is EMC. It is indicated by 35th page - page [ 41st ] "the voltage 
variation and flicker measurement" of 1995,10.5 (No,90), 
[0030] However, the responsibility of temperature control worsens and 
fluctuation of the temperature of a heater roller becomes large, so that the 
minimum duration time becomes long. Therefore, although it is desirable to 
carry out to more than 2 periods (6 halFwave length) as for the minimum 
duration time, if responsibility is also taken into consideration, 4 period order 
is desirable. That is, even if temperature control fluctuation becomes large 
somewhat compared with the case where the minimum duration time is one 
period, if it restricts to the range which does not spoil fixable, a flicker value 
can be reduced further, 

[0031] In addition, the actual switch frequency of an energization condition is 
not decided by the above-mentioned minimum duration time, and serves as a 



frequency lower than the frequency converted by the minimum duration time 
for [, such as the heat history of a heater, ] effect. 
[0032] As the 2nd modification of the gestalt of this operation, how to give 
thermal hysteresis is considered about Ta, Tb, and Tc, The temperature 
threshold when shifting to energization (0/3) from energization (1/3) For 
example, Ta, Tb and the temperature threshold of (3/3 ->2 / 3) are set to 
Tc for the temperature threshold of ♦* (2/3 ->l/3), and Tb' and the 
temperature threshold of (2/3 ->3 / 3) are determined [ the temperature 
threshold of (0/3 -)1 / 3) of hard flow ] for Ta' and the temperature 
threshold of (1/3 -)2 / 3) as Tc' to this. At this time, it is [0033], It 
considers as the relation of Ta>:Ta', Tb>=Tb', and Tc>=Tc' (however, the 
conditions which make all these three formulas an equal sign are removed). 
[0034] Thus, a fluctuation frequency frequency can be moved in the 
lorpass direction by being easy to maintain the duration time of each 
energization pattern. Although this 2nd modification is employable 
independently of the Ist modification, it is also possible to use both 
modifications together, moreover, both modifications - both - again - ♦* 
- it is [ in / it is independent and / the gestalt of implementation of the 
above 2nd ] employable. 

[0035] All were based on 3 half-wave length periods in the above example. 
Here, the advantage of applying wave number infanticide on the basis of 3 
half-wave length periods is explainod briefly. For example, since it will 
become the same do component as a halFwave rectification wave if one 
period of an energization pattern is seen as the 2 haNave lengths (one 
period of a sine wave form), and it will thin out by the 1 half-wave length 
from now on, the control top problem of a halogen heater is targe. Moreover, 
infanticide with a period longer than 3 half-wave length periods becomes 
sensitive as CHIRATSUKI on the property of CHIRATSUKI, such as lighting, 
at the eyes of the infanticide actuation itself and a man. Therefore, it will be 
said that it is appropriate to think, the shortest periods, i.e., 3 half-wave 
length periods, other than 2 haNave length periods. In fact, in infanticide of 
this 3 half-wave-length period, most of the place which connected lighting 
actually and observed CHIRATSUKI, and a feeling of CHIRATSUKI was not 
sensed 

[0036] However, it is also possible to make the half wave of the odd number 
of 5 and ] grades into a criteria period. In such a case, if compared with 3 
halFwave length periods, though effectiveness will fall in respect of 
CHIRATSUKI, in addition, the effectiveness of reduction of current variation 
is accepted. The number of the temperature threshold in the case of m 
half-wave lengtii period (m is three or more odd number) turns into the same 
number m, 

[003?] D[ai]gJ is the circuit diagram of the control circuit for realizing 
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"wave number control" of the gestalt of this operation mentioned above, 
[0038] TH in this drawing is a thermistor temperature sensor (5 in drawini^ 1 
) which detects the temperature of a heater roller (1 in drawing 1 ). This 
sensor TH is connected to resistance R1, and that partial pressure potential 
is inputted into analog input terminal A/D in a central processing unit CPU. 
Analog-to-digital conversion of the signal given to the A/D terminal is 
carried out, and it is processed within CPU. The zero cross pulse generated 
in the zero crossing point of supply voltage is inputted into the interruption 
input terminal INT of CPU. The generating circuit of this zero cross pulse is 
constituted by the photo coupler PC of the upper part of drawing l and 
Comparator COM, resistance R5-R10, and Diode D. 
[0039] According to falling of a zero cross pulse, the interruption routine 
inside CPU (aftermentioned) is started, and the signal OUT which makes 
Heater HT (4 in drawing 1 ) turn on or switch off immediately after this zero 
cross signal falling is outputted. For example, when an OUT output is H level. 
Transistor TP was set to OFF and the luminescence side of phot triac PT 
has gone out Since the light-receiving side of phot triac PT is also OFF at 
this time, the gate current of Triac T does not flow. Therefore, Triac T will 
be in an OFF condition and a heater will be switched off. Reversely, when 
OUT is LOW level, reversely, actuation of above-mentioned reverse is 
carried out, TR turns on the light emitting diode of ON and PT, and a phot 
triac PT light-receiving side turns on, Since a phot triac PT light-receiving 
side flows through GETOHE of Triac T, the gate current the ** style was 
carried out [ gate current ] by resistance R2 or R3 is supplied. Therefore, 
Triac T is flowed through it and turns on a heater. It is a snubber circuit, and 
when R4 and CI which were connected to juxtaposition at T have the abrupt 
change of supply voltage under the effect of an outpatient department noise 
etc., it is for preventing that Triac T turns on independently. 
[0040] Drawings explains again the process of the heater control in the 
gestalt of this operation by the circuit of this drawing? . Three thresholds 
which gave the relation of Ta>Tb>Tc for control temperature as illustrated 
first are set up. When the temperature detection signal inputted into the A/D 
terminal in drawing? is below Tc, all energization patterns (3/3) are given to 
a heater and temperature becomes the range of Tb>=T)Tc, an energization 
pattern (2/3) is given to a heater. Furthermore, when temperature rises and 
it is set to the level of Ta>=T>Tb, heater energization power is reduced more 
and an energization pattern (1/3) is impressed. When temperature serves as 
T>=Ta. a non-energized pattern (0/3) is given. When temperature has fallen, 
the process of the aforementioned reverse is followed and it is made to 
increase the power of energization (1/3) -> energization (2/3) -> 
energization (3/3) and a heater with temperature (the process of (b) is 
shown in drawing 5 .). 
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[0041] The actual temperature control (temperature control) condition under 
standby to drawings and print (copy) is shown. If the mean power under 
standby is 1/3 or less [ of all heater power ], temperature balances in the 
form which goes back and forth between energization (0/3) and energization 
(1/3), Moreover, if the mean power under print is between (2/3) with (one 
third) of all heater power, temperature will balance in the form where during 
energization (1/3) and energization (2/3) is gone back and forth. As 
illustrated, when the switch frequency of an energization condition Is high, to 
a flicker value, it wori<s disadvantageously. Therefore, as an example for 
which this frequency is reduced, when it rushes into a certain energization 
condition, as mentioned above, it is possible to define the minimum duration 
time which stops at that condition, and to reduce this frequency by things, 
[0042] At the time of the first equipment power source ON included in a 
standby condition, it is energized (3/3) and the rush current may occur so 
that drawings may show. However, once temperature reaches the maximum 
threshold Ta, from energization (0/3), energization (3/3) is surely reached via 
energization (1/3) and (2/3). That is, it can be said that this invention is 
turned to the heater control at the time of temperature control other than 
the time of equipment power-source ON, In order to cope with the rush 
current at the time of the equipment power source ON, immediately after the 
equipment power source ON may adopt the above conventional technique. 
[0043] The flow chart over drawings and drawing 10 explains the software 
procedure for realizing said control. Here, let the case where the minimum 
duration time is set to a predetermined value on the basis of 3 half-wave 
length periods be an example. 

[0044] since the zero cross pulse is given fi-om said zero cross pulse 
generating circuit to the Inten^jption input terminal INT to CPU ( drawing? ) 
"■ every [ of this pulse ] generating (pulse falling) - the processing in CPU 
- interrupting (INT) - the flow procedure which starts and begins from 
dtami is performed. 

[0045] First, the temperature sample flag (a flag is expressed with F in the 
following and dfawingj , and drawing 10 ) which directs the timing which 
should cartv out the sample of the heater roller temperature by the decision 
step SI is investigated. Set of this flag and reset are performed at the step 
mentioned later. If this flag is set, Y side HEFURO of SI will shift and the 
sample of the temperature T will be carried out (S19). Subsequently, the 
range where temperature T belongs by the decision steps S2 and S3 and S4 
is judged, and it moves to a corresponding details flow. 
[0046] If it is T)Ta at the decision step S2, it will shift to the Y side and, 
specifically, only the energization status flags 0/3F will be set among the 
energization status flag pup 0 / 1 / 2 / 3 [ 3F and ]/3F. [ 3F and 1 ] [ 3F 
and 2] And it shifts to a juncture (d), 
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[0047] If it is Ta>=T)Tb at the decision step S3, it will shift to the Y side and 
it will be confirmed whether the energization status flags I/3F are already 
set (S6), A continuation counter is started if not set (S23). This continuation 
counter is for measuring the minimum duration time mentioned above. 
Subsequently, the energization status flags I/3F are set, and all other 
energization status flags (1/2 / 3 [ 3F and }/3F) are reset (824). [ 3F and 2 ] 
Also when the energization status flags 1/3F are already set at the decision 
step S6, this step S24 is performed for a sense. 
[0048] If it is Tb>=T>Tc in decision step S4, it will shift to the Y side and it 
will be confirmed whether the energization status flags 2/3F are already set 
(SI), A continuation counter is started if not set (S25). Subsequently, the 
energization status flags 2/3P are set, and all other energization status flags 
(0/1 / 3 [ 3F and ]/3F) are reset (S26), [ 3F and 1 ] Also when the 
energization status flags 2/3F are already set at the decision step S7, this 
step S26 is performed for a sense. 

[0049] If it is not Tb>=T>Tc in decision step 84 (i.e, if it is Tc>=T), it will 
shift to the Y side and it will be confirmed whether the energization status 
flags 3/3F are already set (88), A continuation counter is started if not set 
(827). Subsequently, the energization status flags 3/3F are set, and all other 
energization status flags (0/1 / 2 [ 3F and ]/3F) are reset (S28), [ 3F and 1 ] 
Also when the energization status flags 3/3F are already set at the decision 
step S8, this step S28 is performed for a sense, 
[0050] Following said S22, S24, S26, and 828, when the temperature sample 
F is not set at the decision step 81 mentioned above, an infanticide counter 
is incremented (820). The increment of the infanticide counter is carried out 
for every interruption, and if the value is set to 3, it will be reset by (89) and 
0 (S21), Therefore, the value of an infanticide counter is 0->1->2->0->... it 
goes round in a form, This infanticide counter is for managing wave number 
infanticide timing by supervising that value by consecutive processing. That 
is, it shifts to the decision steps S10, 81 1, 812, and S13 of drawing 10 , and 
the interruption corresponds to which half wave in 3 half waves, and it judges 
[ which turns on the half wave concerned according to the established state 
of each energization status flag at the event / or or ] whether OFF is carried 
out, and the output of a control signal is directed. 
[0051] At the decision step 810, the existence of the set of the energization 
status flags 0/3F is seen, if it is Yes, it will thin out, and it is not concerned 
with the value of a counter, but an output sipl OUT is turned on, and, 
specifically, a heater is switched off (831). 
[0052] At the decision step S1 1, the existence of the set of the energization 
status flags 1/3F is investigated, if it is Yes, it will thin out, only when a 
counter is 0, a heater is turned on (S33), and (814, Yes) when other, it turns 
off (S32). only one half wave in 3 half waves is set to 4 with ON and 2 



half-wave infanticide, 

[0053] At the decision step SI 2, the existence of the set of the energization 
status flags 2/3F is investigated, if it is Yes, it will thin out, only when a 
counter is 2, a heater is turned off (835), and (815, Yes) when other, a 
heater is turned on (S34). That is, it will thin out 1 half wave of the three half 
waves (when an infanticide counter is 2). 
[0054] At the decision step 813, the existence of the set of the energization 
status flags 3/3F is investigated, if it is Yes, it will not be concerned with the 
value of an infanticide counter, but a heater will be set to ON (836), That is, 
a heater serves as all energization. If a decision result is No at the decision 
step 813, the temperature sample F will be set (837) and this interruption 
processing will be ended (a return is carried out). Step 837 is for coping with 
it, when neither of the energization status flags is set by some reasons of an 
initial event etc. 

[0055] At the decision step 816 following ON/OFF setting out of each 
heater of 831-836, an infanticide counter value is investigated and that it is 
the break (the last half wave) of 3 half-wave length periods, i.e., an 
infanticide counter value, investigates whether it is 2, If it is not the location 
of such a break, the return of the temperature sample F will be reset and 
(S39) carried out 

[0056] It thins out at the decision step 816, and when a counter is 2 (i.e., 
when it comes to the break (the last half wave) of 3 half-wave length 
periods), a continuation counter investigates whether it is under [ count ] 
WW** at the following decision step 817. During a count of a continuation 
counter, what the continuation counter started by either of previous steps 
823, 825, and 827 is meant A continuation counter will be incremented if it 
is under count (838). This continuation counter is set up in order to maintain 
an energization condition beyond fixed time amount (multiple of 3 haNave 
length periods) compulsorily, as mentioned above. If this continuation counter 
has not reached a predetermined value (818, No), it shifts to a juncture (g). 
Here, the temperature sample F is reset (S39). Therefore, in the following 
interruption cycle, a temperature sample is not made, but will be thinned out 
and the wave number infanticide energization based on a counter value will 
be maintained succeedingly. Thus, the minimum duration time of an 
energization condition is managed with the continuation counter. 
[0057] A continuation counter is stopped when the continuation counter has 
reached the predetermined value in 818 (840). Moreover, it directs to 
perform a temperature sample at the beginning of (841) and the following 
interruption routine, and to switch an energization condition according to a 
temperature sample by setting the temperature sample R 
[0058] The sample of the temperature T will be carried out (819), it will shift 
to the Y side at step SI at the beginning of the following interruption routine 
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after the temperature sample F was set at step S41 ( drawing 9 ), and the 
temperature T will be investigated. For example, if temperature Is in 
Ta)=T)Tb, it will flow to the Y side of the decision step S3, and will judge 
whether the energization status flag before set at step S6 is the same as the 
energization status flags 1/3F to be set from now on. not starting a 
continuation counter and having made it stop freely, when the same - 
carrying out said - only 1/3F are set (S24), and it is made to shift to the 
next juncture (d) Henceforth, since 2 haNave infanticide was made 
between 3 half-wave-length periods and Y side) and a continuation counter 
have already stopped by the break of 3 haNave length periods (SI 6, 
processing shift is carried out by 817 at the N side, and temperature Sun 
Bull F is set again (S41). 

[0059] If it flowed to the Y side at the decision step SI similarly at the time 
of the next interruption routine initiation, for example, temperature passed 
decision step S4 by Tb>=T>Tc, it considers that it has a switch of an 
energization condition at the decision step S7 since the last energization 
condition F was 1/3F. processing shift is carried out to the N side, and a 
continuation counter is started (S25), and 2/3F are set (S26). This 2/3 
energization would be directed to the continuation counter at least, and will 
carry out time amount continuation. 

[0060] In the decision step S2, the last flag is not investigated by the Y side, 
there are no start directions of a continuation counter, and the minimum 
duration time of the energization F (0/3F) set here is not specified. That is, 
with the gestalt of this operation, continuation exceeding 3 half-wave length 
periods is not intentionally directed to 0 / 3 energization condition, Since full 
putting out lights of a fixing heater of continuing from a viewpoint of fixable [ 
to a form ] is not desirable, compulsory continuity is made into the condition 
that there dares be nothing. 

[0061] The following matters are mentioned as a merit of the gestalt of this 
operation of 3 half-wave length criteria expressed above. 
[0062] (1) The energization which does not have infanticide of a half wave by 
making into a period a part for the 3 half-wave lengths which supply voltage 
follows (3/3), Four steps of energization patterns [ having the energization 
which thins out one half wave by making the 3 half^wave lengths into a 
period (2/3), the energization which thins out two half waves (1/3), and no 
energization (0/3) ] by 4 value control matched with the quadrisection range 
of the temperature for heating of a heater, respectively Compared with the 
conventional binary control, the temperature control of finer high degree of 
accuracy can be attained. 

[0063] Simultaneously, in a continuous temperature control, since change 
(difference) of an energization condition is always a part for a half wave per 
1/3 (refer to drawings ), 1 [ i.e., ], period, a rapid current change of heater 



energization can be reduced effectively. 
[0064] (2) Moreover, control hardware is comparatively simple. For example, 
in the case of a phase control method which was mentioned above, it is 
necessary to generate the pulse which specifies the phase angle which 
should set up a timer from the zero crossing point of supply voltage, and 
should turn on a heater. These must prepare hardware, such as the 
complexity of the control [ itself ], and a timer style. On the other hand, if it 
is 'wave number controf, since it is only turning on a heater on a zero cross 
origin, the timer which determines a phase becomes unnecessary. Moreover, 
the complexity on control, such as those setting out and starting, decreases 
that much, 

[0065] (3) Further, since the heater current in 'wave number control" is 
impressed from a zero cross origin, it does not almost have a high order 
frequency current change of the power line period on a power-source line, 
and generating of the so-called power-source higher harmonic, Usually, such 
a problem is solved by the gestalt of this operation, although the mass 
inductance (choke coil) was inserted in the heater and the serial and it had 
become a failure over miniaturization of the machine by reservation of cost 
lifting by addition of an excessive electrical part, and its installation, in order 
to suppress generating of such a power-source higher harmonic wave. 
[0066] As mentioned above, although the gestalt of suitable operation of this 
invehtion was explained, various deformation and modification are possible. 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 

damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may 
not reflect the original precisely. 
2.**** shows the word which can not be translated 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the schematic diagram of the fixing roller as a target 

example with which this invention is applied. 

[Drawing 21 It is drawing showing the heater energization current wave form 

at the time of the conventional ON/OFF temperature control for the 

temperature control of the heater roller of drawing] . 

[Drawing 3] It is the explanatory view of energization of HITAHE by the 

conventional phase control (conduction angle control). 

[Drawinjg 41 It is the explanatory view of generating of fluctuation of the 

supply voltage resulting from device current variation. 

[Drawings] the wave of the energization condition (b) of the different 

number of infanticide from four temperature requirements (a) in the gestalt 

of operation of this invention, and a different energization condition - it is 

drawing showing (c). 

[Drawing 6] It is the explanatory view of the energization pattern which made 
3 half-wave length periods the set by two periods, and made six half waves 
one new period in the gestalt of other operations of this invention. 
[Drawing 71 It is the circuit diagram of the control circuit for realizing wave 
number control of the gestalt of operation of this invention. 
[Drawings] It is the wave form chart showing an example of the actual 
temperature control (temperature control) condition under standby with the 
gestalt of operation of this invention, and print (copy), 
[Drawing 9l It is the flow chart which shows the software procedure for 
realizing wave number control in the gestalt of operation of this invention. 
[Drawing 101 It is a flow chart following drawing 9 , 
[Description of Notations] 

1 Heater Roller 

2 Application-of-Pressure Roller 

3 Form 



4 Heater 

5 Thermistor Temperature Sensor 
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